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on the substrate having holes having an aspect ratio, defined as height/di- 
ameter, of 1 or above to transfer images onto the substrate by utilization 
of lithographic process, the composition being used to coat the substrate 
prior to the coating of the resist so as to flatten the substrate surface, the 
composition being characterized by containing a polymer solution con- 
sisting of a polymer and a solvent 



wo 02/05035 Ai liiiHiiiiinniiiiiiinnii 



(57) 



wo 02/0S03S 



PCT/JPOl/06045 



m m m 

$<•r5fci^)^^:ffiv^btl5la^^^cu m) ^Mx-r^t^M^-zi/i^-fn^:^ 

(CtJ^oT. »X(c:*5VN-C^ffi$tl.6®ti3fc5^fii^ (3 6 5nm) ;{)*feKrF 
o^df^'^^-rV— If- (2 4 8nni) -^h'mL^\^^^^'mi\^1h^. 

imt^ h (omi^titmo^BiM^^mtDmm^iz^ ^^mm t xv ^6o ^:ix 

mm^m^i-?>-:^mil LT. h tS^<Z)ffi{c:^MI&±lii (Bottom 

Anti-Reflective Coating, BARC) lrii3:tt5:i^fedSj£<:^f!t$tb5 J; 9 IC^cCo 

1 



wo 02/05035 



PCT/JPOl/06045 



mmwM5 9 1 9 5 9 9mnm\z.^m^Mi:^tj:mmj^^'^mmx'h^\: k 

fF^5 6 9 3 6 9 1 -^?g^»Jc:|B«$tl5 i 5 ^iliSW^ttlST-feS Kp 

3iyf^>'i/jiS^:t-r5wi:^;iSfel9^ ^nb{*^j;tfl Proc. SPIE, Vol. 3678, 
800-809. Proc. SPIE, Vol. 3678, 174-185 (1999).Proc. SPDB, Vol. 2195, 225-229 

(1994)^c:^JlB«$tlTV^§o 

i c: h-b^, 0 . 1 3 m iJiTw^ijiSSri^oL S I /n'^-WV-zHc/jiS h . 

isaaijgidSL s I (oismcxz-^-x-^wm^^^ n: •? . ^ji^ol s i ©yc-fex^s 

2 



wo 02/05035 



PCT/JPOl/06045 



[!aiaofe5S:K±Wffi{btt{e:®tb. W'i^:^ hMiiZJ^r ^'^-^ =3pe^V^^;^Sjg- 
i'y^mmt:^ir^ V y^yy^-m^^ y^y ^ jvu^mm-^Mm^m^ 

3 



wo 02/05035 



PCT/JPOl/06045 



%2WiM.h LT. StflBJKP-^-^m. [Jteir (mP a s) / 

(Saro) (^I^^U T'^$i^S^^H^so. 0 6OTt?fe9. ;5^o@?^ 
2 5 S»%l?aiJ5t Lfc3teg:dS l'-80mPas-CfoS:it t "tS . 

II 3 UT . lafB:^? y -^-^ft il?^5>Sr 0 . 1-30 fiiyo-^^-t 5 ^ 
^Ir^l#i5: ^ 1" 5 > ^ 1 fc ft B 2 m^t-IB^© 5/ ^ 

^•t^Wk (s) ^^^^ji^^cS'^v^T2 omi:%Ui±^^i-?>^t^#m^1-5s 
men^^LT. itriB^^ (s) (^^.^ft 1 4 5~2 2 cc-efcsr 

07|l;fei:LT. frlE^^ (s) ft. ILH^^/K T'n fVi^i/y a-zP^/ 

4 



wo 02/05035 



PCT/JPOl/06045 



/ \ 




K^". R^*5j;tj5R2«^ti.^tb3a4tr. 7\^mm^. y^ymm'=?: 

mi lWL^t\.X. ttiEjKy-^-fi, (2) : 




5 



wo 02/05035 



PCT/JPOl/06045 




S(3) 



-CH2-C 




/ 



«§n6i^t?isu^ia:<h> (4) : 




6 



wo 02/05035 



PCT/JPOl/06045 




3«(2) 



vm^fi^mMh^&b. (5) 

CH3 
-CH2-C — 



\ 



c=o 

I 

0-CH3 



SC(5) 




je(2) 



7 



wo 02/05035 PCT/JPOl/06045 




C=0 5E(6) 
I 

0-CH2-CH2-OHi 

^16^^a:U-C. «IIBJKyV-«. (2) : 




si: (2) 



OH 

T'|g$n5;^«?5gL¥^2:^. (7) 
H 



-CH2-C 
. I 



6=0 I ^<7) 

O — CH2~CH2^CH2 — CH3 i 



8 



wo 02/05035 



PCT/JPOl/06045 



(B) XS: V'^^T.y^m^XJmt^lMs S3J;U? 

(C) *5itJ«3^y^i^^i-5X@ 

m2 omj^t LT> (A) xmxi^m-r^'^^y^y-^/i-UM^m^mnmi 
m2im^t\.x. ^bd. (A) x@^c*5v^T^^5/7'7^'/^^^?^^«t> 

iEi2ti. mmm^i:.x^imm^i^\'^xm^fc:^v-^-wno^^ t 
(mPa s) (Dm^^^-t^'7yxh?>o mmtmm(om^^u mmi-i2 

9 



wo 02/05035 



PCT/JPOl/06045 



T^Wi^€>»te<o{£T^^^ a^^cTW^^^STbr;^1^•:^-^cJ; l9'^:^l?1- 
10 



wo 02/05035 



PCT/JPOl/06045 



Ta!)JtUfc3teS«'iit/5S 1 ~ 8 OmP a s -e^b 9 > (m P a s ) (^p^-f^ 

5^#Sr^(i3i}^-/I^^O^||tlji^;dS^Sl$n5i:t<^«*T-&!9^ 1~8 OmPa 
f± 0 . 0 2 ^ H ^ 0 . 0 6 T'$) 5„ #ii:H«Mx.fS®?^:9-^t« 8 b 

11 



wo 02/05035 



PCT/JPOl/06045 



(s) f)>ibtj:^:itKi:^xm^^Mo ^LTs mm (s) omj^itiAs-^ 

/i-u^im^-r^tci^xh^o ^^ix. tam^^v-r-mmi^^M^n^mm (s) 

(i. 1 4 5~2 2 o^(D©fflo»;fe^%1-5c:i:;6S&^LV\ ^^Ky-^-^TO 

<«3 0S#%£tJb<30fiJ-^-e'^^-r-5^.i:W*tv\ (s) 

2 0~8 0tt*%> ^*L< f:i3 0~8 OfiSroOfiJ-^T'^ffi^n^o ^(^fiJ-a- 

Sft > :^@m^>lJ:>{t LT 3 0 ~ 9 9 m*%> ^g^*L<(:i50~90 mM%Xh^o 

12 



wo 02/0S03S 



PCT/JPOl/06045 



UTIOOO-IOOOOO^ itF*L<f* 1000-60000. 

$fefc^3^*L< \tl 0 0 0~3 0 0 0 Ot'feSo MML^-i^^^mt^ 1 0 0 0*?il 

jis 3 0 0 0 0 SrM:t5:iKy -^-■CttiEOJte^^^^Mifcl-JK V -^-fii^^Sv^ 

^iSfP/^-^sr iffi^i-2)it;-^«fei'iffi'a-b-c#fetb5f!!nrMtt3j<y •7-. ^fcf^^ 

t KndrVr/V^;V^^:J'y W-^^:^^Jg^itl?'d;V^Ll 0 ©{BIK^T/V'^r 

13 



wo 02/05035 



PCT/JP01/0604S 



m-:/^/v73iy — /K p-:^^/^73iy— 2, a-^e/wy— /K 2, 4 

/K 2, /K 3. 4-=¥$^V/— /K 3, 

/K 2, 3, 5- by ;?<f^/V73iy— /K 3. 4, 5 - p« / 
— /K p -7a:— /V73:/^/K tKn^y>'> ;^;r=i^/K t/y/^i^y — 
2-y ^/l^W/Wi^y— /K t°p;^fi3-/K a--r7h—/V, 

— h p 73:/— /V^ p— /K O— ^PP^ai/'-ZK m— 

p^ai/^/K p-iJ'PP>'a:y-/l'^Sr^tf5;itdST*t5o :itbfc<Z)5*>s 
o-:^^ VV''— /K m-iJ^^y— /K p-^J'Vi/— /K 2, 3-^txV'y— /K 2, 
4-^^/1^^-/^. 2, 5-dre/Uy-;K 2. 3, 5 - b U 7« ^^/W^ai / — /K 

T/V'r t jS-^ai^^/VT'Pl^/VT/VT^t h% o -fc KP'^e^^^/XT/Vxt 
h\ m-fc KP'^i^^:/XT/v-rt h\ p-t KP^e^^i^XT/l^xt h\ o- 
^np^i/XT/V7^t K> m-jJ'PP^yXT/V'r t h\ p -^^ p P^i^XT/V 
T^fc o -= h pv<yXT/Vf^t h\ m-::^ h P^^^XT/Vx t p -= h 
p^:/Xr/^7^t o-y^/V'^^^XT/VT^t h\ m-y^/^^i^XT/'t'xk 
h% p-7<'5^/V'<:^XT/V7^t K> o-Ji^/V^ixXT/Vxfc h% m-J^g^/V^ 
xXT/W'T^t K. p-ai^/v^>^XT/io^t K, p-Zy'W/WT'^/VT/l^b 
y/vyv—jv, 1 — hT/i'T't h\ 2— ^-7 hT/u-T^fc K> 2-tKp^i/ 

14 



wo 02/05035 



PCT/JPOl/06045 



i(75<J:9^^*m'^^y'=!'-i:UT}*^ -Bait (5s T ^ ^) )V^^7.=t r^^)j\^ 
^ ^ y ;W^ac;^7^;V|i : ^^Slig^lgc 1 J^iiV^ U 1 0 /V'3f/V^Sr;ti-5 T /V 

dr/i^^t?^ y V-ho 
Ti^ y /vT 5 : r y /VT 5 K> N-T/V'^/vT^ y /UT 5 h\ N-T y 

— /vTiJ' y ;vr ^ N, N-v^T/v=^/V'T^ y/vr ^ h\ n, N-ry— /^r 

-ry—yvpt^^yyvT? h\ n, N-v'Tyv=3f/v^i5'j5^y/^T5 n, n- 

by ^^/VT-fer-ho 

15 



wo 02/0S03S 



PCT/JPOl/06045 



Wa^. IL^bfi'^. ^^btfi-a^^^ S^«^^^v^5::^;;55-e#S„ 
■^tfo o^!9. ^ (1) T'^^tL-5^l9^ILW4^i£i>^i ^ (1) X^m^ti 

t Kpdee^7{f-/K 2-1: KP'^i/^^/K Z-t ¥x2^i/yxi}^;U^ 

(2) ^/ct-i (3) xm^fi^m'omLmm^^ts^^^^^^^^v -^-s i^tat 
^ (2) xm^ti?>m^i&\^mtt. ^ (4) ?iv^u (?) xm^ti^m^mi. 

16 



wo 02/05035 



PCT/JPOl/06045 



ANCASTER^) JinH^S: 3 O^J^Mii^U -^rO^JE&^^Sr 7 O'C^t, 
Jfc^OSfes fi-g-^^&^Ji: \.XTVy£7.y^ y:^^n:r h y /KA I BN. MlEfb^ 

1000~100000, iif ^ t<ftl000~600 
00. $b(C^f*L<ftl 0 0 0~300 00T'fc5o *fc. ^LO^KU -^-fiTfJ 

->'H^^fc^fc«5. ¥*&L-C1. 5^(D^^m^-iSp-K'=/V7 3iy->'K75^>' 

7}fy-r-;lr#S;^fet LT(*, ^ (2) -e*^n?.#«9agb^{4;5^?5;^j;^7j^^^ 

{J:g5^«r3 05>Wil^U ^(^^^RlJi^ia-e^s^lirj^U 5 

THUUl-CtSo ;i<Z)>Ky-^— ©fil:¥^5>^l:fi. 1000~100000. ^ 
*L<{il000~60000. $fe(C0^L<«l 000~3000 0T-fe5o 

^ (2) -C^$tvSi^«?3gU#{4i;^ (4) T-«$tvS^07gtm{4;{i>?^?fcS 

3 y -^--cft. ^ ( 2 ) -c?^ $ ti5 p - :x. J —/umm^^^vh ^ . 

*L<«2 0%~8 0%-^*tlSo *fc^3JKy*7-«> 'e?tl;iffs rfjm^*b-CV> 

jfc^i^p,^ n'^mimtVXTy^if:^-( yf^n:^h])/i- (aibn) ^mimu 

1000~100000, 0l£L<fi 1000 — 60000. ^^{C/iJ 

17 



wo 02/05035 



PCT/JPOl/06045 



^ (2) vm^Mm^i&Lm^t. ^ (5) ■^m^ti^m*)MLmm^ht£ 
^j*u<fi2 o%~8 oyo-^^tvSo *fc^=i^y-^-tt. -^jxLfi^ mis^tb-c 

^htj^ifih. m'^mMthxry^}f:^-(:/:^'^n^hV/\- (aibn) Sr» 

lOOO~lOOOOO.0^L<}tlOOO~6OOOO. $b 
(C$ftb< {il 0 0 0~3 0 0 0 0-(?fe5o y N'-«TtT|£fn UT 

^ (2) xm^ti^m^MLS^i<Lt. ^ (6) -e^^ttSi^OiSL^^aja^Pj/j; 

!?> ^,#!?5gLm{4;6S3jKy-v-tf<^^!5jgL^^m(-^^V>T> 2 0%iJi±. 
^*L<«2 0%~8 0%^^tu5o ^fci^=i7Ky-v-(t, ^3J;t(f. rtilR^tlT 
v^5p-t u ^-y^.^u^'^ y t ^ ^ yyv^2-t Ko=^ix^^/v^:7° 

ji^M^7 ox^k^^hm^^s n^mm]tLXT:/\f:^^ y:fi'n:=.hV/v (A 
IBN) tr^Pts ^§IIStH^T't?4 8ltrait^*|ii-Sit(cJ;«j#btv5o Sf& 

y iooo~iooooo. ^f*L<tt,iooo~6 

0 0 00. $P>tC$f^U<»l 0 0 0~3 0 0 0 0T?fe5o ^fc, ;i©2Ky-r— 

^ (2) -C-*^ti5#9Mb^^t. ^ (7) xm^fi^m^TKLmti!)^hfj: 
63jKy-v-T?{i. ^ (2) ■e^$^x-5p-b'=iyi'7a.y'-/u^^;dS±^^Tfc 

t). mm^T&h^m^='^V'^-^o^v)}§,\^^^m^m<s\,^x. 2o%u±. 

18 



wo 02/05035 



PCT/JPOl/06045 



^htit^^. m.^mf^MtLxr)/}f:^-{ yzfi-u^^hv (aibn) 

1 0 0 0~1 0 0 0 0 0, ^J*L<f*l 0 0 0~6 0 0 0 0. 
{C^3^*U< fil 0 0 0~3 0 0 0 Ot?fc5o C:(D7j?y-7-firtT|R^?it LT 

yyv^^^/k,i:03;jf y-y'-, p-if:::^/U7a:y— /w^^^^ y/v^2-t K 
n^i/=c'^/i't<D=i:^])'^s j3j;0?p-lf;^/W73i/-/v^r^ y/vi^:/^^/^ 
i:(D3jKy-r-:aW*bv\ ;I^^P>JKy•^-m^i*^^fc. 1 0 o~l 7 ot:<D:^ 

sm^^®. ^jK^iyg^^-^^-fs^y-^-^i^ds^if ^ti^o 

-efcOs #{e:^J*L<«. r h7p5 ^^^^p«^/^^y.3-/^!>y>'^^fc«--=ar1^ 
5, if^L<«. p- h>>V3:y;^/W7jxy^, If y A p - b/V3iy;:^/W5i}N>'^ 

19 



wo 02/05035 



PCT/JPOl/06045 



^o^b^j^-cfeSo ^sififiifeiSEo^psii, ^M-r^imm^m. mm-r^rmmi. 

0 omft^UtC^LTO. 0 1~3 OaftlfP. B^L<\tO. l~30MtP. $ 
hi^tR-t.L<\tO. 5~2 Ofi»$I5r'&§o 

i/^l3^dE^i^y 2-1: Kodf^i/T'n a-tKn^^i^-a- 

h^'>:/cifc';*-y^3:^9^/W 3-J^h^S/yt3f:ty^3:.f-/K 3 - h 

^m^'f-zl-. M:/^/K S^i^n^drf-y y^^ffiVN5^^;6S-CtSo 

btiS^ltft. frlE^yv-0;{f7;^iK^ii^J;!9iSv^MSr^•r5^^ (s) 
;Sr'>j^i;< tts'^^i-sri.os^^uv^ (s) )d<y -7-0:0^7:^!^ 

^IK©S^jE;5S2 Ot:^^:*3V^T^ 3 3Pa (=7mmHg) J^;^T-Cfe5 i 

;ittf>o^fl^S:^yh-r^ii (s) i:LT(*. t'p f W':/:J^y a-zv-^y y ^/v 

20 



wo 02/05035 



PCT/JPOl/06045 



-< y :?'^/VT -j;^^- h s y ^ f"/VT :ir^ f-z^x i^/i^T i^^- h 
^/v-i^i/yi^V, N, N' -if;^ (hyp«^/v->7:^) !>uT> i^p* f^/i^ h y ^ 

21 



wo 02/05035 



PCT/JPOl/06045 



'<v>^hyT>'-/K ^»^-r ^ ^5^y-/K -r^^yy-zK 2- 

p«/i':*yMfy ^e:?:/#(0^^^^k'a'i^m. i. i-i^?i^;v^uT. i. 3- 

Xxry/Waz'-'r/K JKy ;^-^f^^3:^f'V'y-fef^/V3i^f'/K JsKy :;8-dE^':^3:^W:/ 

V. y/nf^yhy:^-^^:— y/nft?vhy;^xTv^— h^<z5y/nf^i^BH 
m^^-:^7-f\m. :^V:t^i^^'^uyy/v\f^y^yy'i7U-h. ?Ky;^^;yai 
f^^:/y/^lf^:^^//^V^5■r'- h> xKy :^'¥i/:t^^:^y/>t:'^i^^/>^7'T 
W'— b> ?Ky:tdr^/3:5^w>'y;Hft?:^h y;ru3i«~h, jiKyot'dr^/'^i^^w^xy 

^ ; 7 ^'^^M^SWJ. m^\-£. 3:^7hy7°EF301^ EF303, EF3 

5 2 { m Y-^J^-fxi^^ym . y-^yry^Fi 7 i, F i 7 3> r- 

0 8, R-3 0 (:*:07^'l'V=3f ]^) , 7P7-KFC4 3 0. FC4 3 1 

(ft^xy-rci, (tsfc) m . T-y-t:«f-KAG7 1 0, 1^-7ni^S-3 8 2. 
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SClOl, SC102. SC103, SC104, SC105, SC106 (M 

i^i 0 ofia:§p^fct)ii^o. 2mmuuTs 0-^L<ito. im^nur-^h 
PEx-E {i/zfv--%m tmrf^fi^o 

>^'$'^^mi-hV ^J». T>-^=T7K^OM^TyV;^7y«. ^^jl^T^y. n- 

n y >'^(D||Er:/^=!?Aj^®. t'o-zw e^y v^^^f^^^ytT^ ^/^^co 
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(B) Xm: ^i^;^ b=lr^^LffeM-r5X^. *5J;T>* 

(C) X@:®3ts :fej:U^:3iy^^i/-r5X@ 

>yy-7>(Jl^U<ommt\.X\'iO. 01~3. 0 Mm. ilJ5fe-^S^#t b-Cfi6 0 
~2 5 0'C'T?0. 3~1 2 0^:as^?*U\ ^<^^. SltE&ihE&Jhj^<lrfeigL. 

( P E B : Post Exposure Bake) ^^O^thX^^o 

X]) y^yy-i-M^^yy'y-f/i^^^n^o --"e. ^^yT'^^/u^toUff 

^UTfiO. 0 1~3. 0 Mm> j^-fS^l^i U-C(*6 0-2 5 O'C'TfO. 3 
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;v (AiBN. n-mit^ m) m) o. yg^r^PL, m.m^m%rxmwLfc. 
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6. mm^v:^^ui^m^\z.xmm¥i^^^mt3 o o o-c^ofc mme o%) » 

(j:^)!? 2 5 fi»%oMilrM Lfce E MIl]ife3te^f|-(c J; ^ Lfc 2 5^ 

(mPa s) (onw.m'c^ / mm^Wi^ <©^^k] x-^^ti 

5«H{*. ^|R<Z)M 2 5 "C. m^^^^ 8 . 3-25 m»%<Di)^^#r\ 
0. 0 4 l-T?feof::„ 

J -^—iimUX^fcMWL (LANCASTER^hSSl) 1 0 0 g ICp* y 

(»fijE^b^ m %) 8. 5glr^^$*:fe^. l^^?«4'JJ:g5g*3 0^M 
hU/V (AIBN. iJifiiE^k^ (*S|c) SSI) 0. 7g=Sr»U ^i^#ffl^T"eit# 

-e(0|^^^<^3te^«> 20mPasT?foofeo 

(mPa s) 0«igjb] / (^^jb] 

5#|^H«. ^?K(DMgE2 @?i0:$^«lt8. 3~2 5fi4%OSy5£^#-e. 
0. 0 4 6tffeoyto 



26 



wo 02/05035 



PCT/JPOl/06045 



5>^S:fTofcir5x ^3p:iKy;^5^wyifeiilCTfil:¥*lli5>^l:f* 1 9 0 0 Q-C 

/V3 g{c^ji$^, 2 5fil:%o^^|S^L:fe„ E Mlfili^JteSti-tcitJS'JI^L 
fc2 5VX(Dmmm<^^mt, 9 8mP a • sXh^tCo 

mm (mPa s) (DMmmf] / c@?^^^s (!:»%) ©^^w -e^^ti 

0. 0 6 9-C-feofco 

t kp •^T'n ^ y 1^- h (ME-fb^ m) i^) 3 0 g f i^y 

^y 3-/1.^7 ptf^/vai-xyH 2 0 g ^^l^tfi-^^Sr 3 0 

xiz:.Y^);V (A I BN. UM^'^ (I*) Sf) 0. 0 3 g^lr»t. g^#ffl^T 

{b^ (^s|?) W) 0. 0 4g^ttLfco ^l^4'(^@3f|^5>f*2 3%-cfeo:fc„ 

ISiii-S C i fc J; t) y v-Srt&^ri: UT#fCo y -7-(DG P C5)-*f 

^fTofciC6> ^!pJi^y;^^^:^tfe^tTa»¥*ll5>^fi«l 3 00 0 OT'fc 
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iHlfe^teSffJc: j; 9tUSLfc2 5''Cr'C^^^(D3tegf:i, 2 2 5mP a s -efeo^Co 

mm (mPa s) (D^M^w / c@?^i^^fi o^^w t-^^h 

0. 0 7 9T'fcofco 

7 h=^v^p<5^/V^y a^/Vl^y/l'S. 0 g iz-^y h/^3:y;<.yV>i}N:/^0. 0 2 
g^^-^L, T'Pb'Wy^y a-zV^/T^^/WoL-T'/H 7 3 g *3cfc 1)^:7' P 

5%mmt\^it'^s imo, 0 5Mm03!Ky3:5"^>'ji!i^:^^7^/^;?-S:fflV^ 

-a-^^Ji "e^tfcp-tf^/vyniy— /i/i;^^i^^^(D=i;Ky -v— 2 0 gfc, 
1^^ h^-^pt^^n— />7«7 5 V4. 0 g iiz-^y h/W^V^^/l^^^/^O. 0 4 g iSr 
ii'g'L^ T'nf l^i^^y 3— /v^y r/H 9 0 g^3 J;T;«yi3 f w:/^ 

y 3-/V^/^5=-/ka:'-7^/vr-fe-r-h8 3 g id^b'^S^jSKt-^^^'^-C 8 . 
l%^IK^:Lyh^. ?L^0. 0 5/xmO>J<y3^9"W>'$l5i5'n:7^/V^w_5,^V> 

^ (3) -C^$tlSi|b?)iEUWl5:/5*e):^j:'5r|T|SOJKy p-l^':^/V7ai/-/K0 

^/'p<^/v^y 3— /u«>y/V4. 0 g t/-^^ ^/^3li^;^y^Jj^y^0. 02gSr?i'^ 
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-/v^ y 5"/i/cc-7^/pr -fe^- b i 0 0 g b tj:?>mm\^^M ^"tXll. 8 

[514* (mPa s) (onrntitii / \!m^m. o^^w r-^^n 

0. 0 2 9r'fcofCo 

(^#^»^ (^) l^s •r/v;«;y i^;*>-MB) 4 0g(c. 
Vy5"n-/wy 7 5^4. 0 g h7V^>';^/V3i^y@ifeO. 0 2g^^'g'L, 

t;°l/;/i/y /V^y p<^/V:n— r/1'2 3 4 gjo-tt^^o t;°l/^^y ;V 
^yp{^;l.a:-7-/VT-fex-h 1 0 2 ^li^hfl-^mm^^n^^X \ 1. 8%^ 

-a-fife^iJ 2 xmz. p - If rc y — yvi: y ij^i^yv— h(7)=i;}fy 2 
Og{c> X h'¥^/;^f-/v^y =i^/^'J'y/V'4. 0 g 
i^l^O. 0 8 g^^i-^bs T'nlf V>'^^y a-zV^y^^/Wa:— 8 6. 0 
g*5J;tJ«7'nf i^^-^y 3— /v^y y^/^ax-r/UT-feT^— h 7 5 g;d>f>;'j;5^ 
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mmme 

^/ ^ ^,V:r.^^)VT-^y^— M 5 9 g ^*fe;^^5^M{-^^$-frr 9. 5fi*% 




5C(8) 



*fc, l/v?hs/:/PSM-4 3 2 601 gSr, T'n tfl^i^^y a-yV^y 
7Va:-r>'U3 g{c^»P$-ti:T2 5l:l:%<^^^iSi!lUfc„ E MH^Sfhlcj; 
!? iJj^ tfc 2 5 X,X<D^m^(O^Wii.. 31. 9mPasr'fcoyto 

[3|fi^ (mPa s) (0%m.m\L\ / [TOr^M O^b] T'^^tL 

5«H{i. ^|^(^?aS2 5X:. @?^^M8. 3-2 5fift%(Di|^^#-t?, 
0. 0 5 3T*&ofCo 

-^^^aj2'C#yhp-fri/v73iy-/vt;><f^/i/^^'^' y V— h©33jf y'^-2 

^'S^o. 0 8g^il-a^t> t°i^>^^y ='>-/^*/^^>'i'^^7'/^ (;^^ : 1 
2 1'C) 3 8. 5 g*3j;t>*7'n t'l^i^iJ^y ^-/V'^/:^^^/^^!— T^/V : 1 

7 0. It:) 3 8. ^ zt^hfl^mm^W^^'tX^,. 5fil:%(;)^ibyt^. 
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OgtC. r h7P< h^v'7<^>'W:J^y >'H>y>'^4. 0 g h/VJi^V;^/^;)^ 
^^^0. 0 8 gSrffi-^L. yp tfu^^y 3— /V'^y7<^/V3i— x;v3 8. 5g 
*3j;tJ?fL^>^5^/V (»;^ : 1 8 7*0 3 8. 5 gi)^ht!:^mm\^mm^'^X 8 . 
5mm%<DmmtVfz^. imo. 0 5nm(D:^]}=^'f-U:^m^i'^y-(^^^- 

^m^^xmmu v y^vy-(-^'^^y:fy^^^iiimM^^^mni-fco 

0 giC," 7" h^'^^f'/V^y 3— /H>y/V4. 0 g ty^9 

y^O. 0 8 g^iS-g-Ls ":^n Ifuy^y 3— r/V3 8. 5g 

*3j;TJ«$^3^5^WV:i^y (^^^ : 194. 2t^) 3 8. 

5 g^^ib^J^^mmmm^'^XS. 5fi*%0^?^^;Lfcm, mo. 05/im 
(^7Ky:xf-i^v$Sl^i?P7-f/Vi5''-ilrffiv^-cMiib. V V^yy^-M'^^y^ 

y ^ ^mm bfco 

Hjfe^J 1 0 

2 T'#^ p - \f=-/vy 31 y -7vi p< ^ y 1/- h (Z) 3 y -r- 2 

Ogtz:, x h'^ri/;^^/l'^y 3>->'V!j7y>'V4. 0 g b/U^iy^yv^js 

y^O. 0 8 g^^-^L> T'n t°l/V^y 3— r/V3 8. 5g 
i3J;tJ?S/^n^=¥f-/y (^.>^: 15 5. 7°C) 3 8. 5 g 
$-li:T8. 5Mm%(DmmtLti'^. ^^0. 0 5 nmCO^V^'f-l^yn^^^ 

y^ji-^-^m\>^xmmu v y ^yy y:fy ^ jvum^mm^^ 
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rnmm 1 1 

yi?0. 0 8 g >^Pl:f^yi5^y =1-/^^7 8. 5g 

*5J;t57°Pt:°wyi/y =i-/v^yp<^/V3:-x/VTirr- b (^^ : 1 4 6t:) 
38. 5 g;6^fe;^^sm«ii$-1i:-C8. 5mm%<DmmtLfc^^.l\M0. 0 

2 00 0) 4 0 glcl, x h^^ h=^iX;><5^;Vi/y =1— ;Vt^y;H 4. 2 g 

4 2g^?l'^bs fix^/^^y =i— /v^y 
•r/V4 5 7 g*5j:t;5yp fV^^/^y a— /V^/ r>'VT-feT— h 2 2 9 
g;6^t)Jfc5^^i(c:^«?$*T6. 8%^fgi:bfe^^ TLtlO. 0 5 ^nKDsKy 

itlSg^j2 

3 T#fc:^ y T jS' y /V^4 0 g {e:. X h 7 7< h ^iXT^ 5"/^^ y 

y>'H4. 1 g i:/-?^ h/waiy;^;v*y^i. 4 g^^-a-Us T^nif i^y^y = 
-yv^y x;V3 7 1 g*3j;t;7'ti tf i^^^y a-zv^/p^f-zv^i— r 

/WT-feT^-h 1 5 9 gd»bJ^ij:5^E{J:^)^$'^T9. 5mi:%<^Mi: Llt^. 
HmO. 0 5 MmC^^y::c5^l^y^^^P7^;Vi? — ^^v^-c^ii^L, yviJ^y 

4 T'#fc7K y t Kn ^i^T'n f/M ^:^yu-h40glCl, T^h^^h 
df-J/;?«f-/V^y /V!>y/H 4. 1 g i^-^y h/^^:/;^/V3ii^i^Ml. 4gfSr^i 
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= -/W^/ ^ ^/V:3^-'^^VT±T-' M 5 9 g i!)^hfj:?>^mK^M^^X 9 . 5 

Og^^:^ T^b^pf >'35^v';?<^/v^y 3— /vi>y/v4. 0 g b/V3^:/;^/^jJ^ 

i/'^O. 0 8 g^lrii-g-L. T'ntfUi^^y =i-/V^/p<^/V^ai-7"/l'3 8. 5g 
*3j;TJ«xh9t Ko^yy (^^: 6 St) 38. 5 g 

T8. 5mM%(D^WtLfc'^. ^mo. 0 5 iLiniC07Ky3i^v:/ii^i^a7xf 
0 gK. h7 7< h=3ri^^^yV:i^y y 0 g ^/"^^ h/W^^^^^/V'*: 

y^o. 0 8 g^jl-g-t, 7°pt°i/yi/y 3— yv^yp^^^/i':^^— r/vs 8. 5g 
*5j:t/3^^Vi/j/y 3->'Ut?^^;i'^— r;v : 8 2. 5*0 38. 5g^^ 

jl^j^Mti ^ ;^ t:':^- tc i t) i/ y ^ ^/n-±(c» u y h i/- h ±t* 
2 0 5'C-ei^w;!jpfiLT, ]}yifyy^-m^'ry:^y^/^^ mmo. 22 

S^^Js 'e»J;tf^a^3i^;K ^fet^tfcrnifui^^y =-/p^/pef^;i/3i— t'/Hj: 

33 



wo 02/05035 



PCT/JPOl/06045 



Situ, ^tih(Dmn^^m-(*h^::t^vm\^tco 

MMm 1 ~ 1 1 ^iiXJ^imm l ~ S vmc V y^y^^-^^^^zfy^ ;vp; 
^h^m {-yyu-^, APEX-E) ^7.\^i--\z.X*)m^U 

-h±"T?9o'c-ci^>ii!3*pf^b. i^i^:^h^m^m. m^mm^dox:!. s 

^^JM^L. mmmi^4i^i:mtmnx^mtc]) y^yy^-m^^y^y^^i- 
mmm i ~ 4 *3 j; xj^jamm i vmc vy^yy>(-m^^y-yy^ j\^UM^m. 

(E^O. 2 5 urn, m^O. 9 urn) ^^-t^^y 

™'ffc^= [l-a/b] XI 00 

b : •^—jV(OM.-^ 

tfcS^SfiE 1 \Z.m^-t^ <t 5 ''i Iso ,i: Dense <D^<^ — ly<DT^^—/V^^ir 
5^>y S^g-efeSo Iso J|^-/^4"i>;&*bll!|<^3tc— /Hfivi^ 

^•C<D^|iBdS^^*-/K^jt:^(^3<&l?$>S/-«tJ^-y-efc5o i^fCs Dense 
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!|l(m<i:nm) 








Iso 


Dense 


Bias 


Iso Dense Bias 




190 


80 


110 


98 


93 5 




200 


100 


100 


96 


91 5 




180 


90 


90 


98 


94 4 




180 


100 


80 


89 


81 8 




200 


80 


120 


84 


53 31 



(n>^mcMwmmi \(n>\i<r>}iwm. bx^f^t < s m^^^(n>m. bv^ Dense — 

y ^ IsolfUt Dense t5i(c*5Jt'51^<^IIJ55/J>^;a>o;fc„ i 

v> Dense IfPicifev^-cij. ^%.(Di!s^—Mz.^^ yfy^j^U^^^Mt^:^ 
i»-X^;l?5ltliA^:^c:r <b ^^L. ^(Df^m. Iso Dense |f|J<^l^^;i5/jN ^ < ^ 
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(mPa s) *3j:t>*^|^Oja^2 S'C. @?]^:9-^ftg8. 3~2 5fi»%(OaiJ 
[iteS (mPa s) <0>!t^^jb] / (Si:%) O^jb] 



S2 

















Iso 


Dense 


Bias 




0.041 


15 


98 


93 


5 




0.041 


15 


96 


91 


5 


^ms 


0.029 


8 


98 


94 


4 




0.046 


21 


98 


97 


1 




0.053 


32 


89 


84 


5 




0.069 


98 


88 


72 


15 




0.079 


225 


82 


51 


31 



li»ji~3. 5^xxf6(Dvy^yy^-^^^^y^y^^^Ui^M^^^t^ 

hnhtlfcm<D^mtmtimm 2 ~ 3 \Z.im VX:k^ < . Dense ^<^-y 
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-/V (it^O. 3 5 Aim. 1. OAtm) Sr^-TS U 3 >'!>;i:/N-£;K^|rffi 





Iso 


Dense 


Bias 




97 


94 


3 


mmma 


96 


91 


5 


11^9 


97 


95 


2 


mmm^o 


91 


73 


18 




90 


60 


30 




87 


32 


55 




89 


45 


44 



^WtM 4 ~ 5 (n>m<r^^m^^\^^^ b-Ci^ < m\Z.^'^(J:>m UV ^ Dense 
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w o m 

2. WlB7Ky-r-^«, imi (mP a s) O^lgt^^b] / IW^^m.^^ (fi 
*%) "t?^$^^5«^H;65 0. 0 6OT"efcO. :5^o@?i^^jft^ 2 5S 

*%T*ay^L:t3teS;5Sl~8 OmP a s "CSij-S i: ^#^^1-6. m*:«l|B«t 

3. iII5^y-^-^m@?i^^^0. 1-3 om»%^^-rSii:S^#1l!ci:i- 
5. gil*«l]^fc(i2{C|B«0'3ft^S/7'7^/W#?^fimfife«felo 

4 . mi3^ y '^-o;«f 9 J: t) iSiv>^;^Sr^1-5^i^ ( s ) 
Sr^^3Sit::S-5v>T2 OSfi%iJt±^«-f 5::iSr4#mi1-5s 11:^^1 '^i;v^U 

5. frlB^lg (s) (^^;^(*lulB>i^y-7-iO;«f^;=^^^j£^J;«9 1 0TO±ii 

6. mm (s) (^^^fil4 5~2 2 0'C-efeac:i:tr#^if-5> II* 

i;?^: ^ y 3 -/w^ 7 7 ^y^^^T^yi^^ i ti. ^ ©^i-a-^-e*? s i ^# 

8. MIBJKy'^-(?5Sa:2p^^^l:{i5 0 0-3 0 0 0 QX^h^Z-b^W^h 
1-5 > l^im 1 Jfev> 1 7 O 5 -feOV^Tti^i^ 1 :®(;:|B^O^-Y v fy A /v^tJ^^m 
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s&i34?y-^-«. ^fc^ (1) 




^(1) 



t ■h^t^:L t ^^mt-r^. ft /^V^ t 8 (DO h(D\,^-rM^ 1 «{C|B^(^dr 

10. B&iBJKy-^-«, ^ (1) ■^^$tl'5i^t)5It^^fc;!)^p>^^^5*J^JKy V 

1 1. ftflB^y-^-ti, (2) : 



12. f&IBJKy-r-fi, ^fc^ (3) : 
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S(3) 



1 3. HtIIE>Ky-7-(:i, Hk^ (2) : 




S(2) 



T^^tl5i^!?5gtmi:^ (4) : 



/... ! \ 



-CH2-C 




1 4. ttlW!;-v-(i, (2) : 
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^(2) 



•vm^Mm^'MLM^t. ik'^ (5) 
CH3 



-CH2-C 
I 




5«:(5) 



1 5. MIS^Ky (2) : 




•vm^in^m\)T&\^MiiLts (6) : 
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CH3 



-CH2-C 
I 



\ 



c=o 

I 

0-CH2-CH2-OH 



1 



SC(6) 



1 6. fUBJe^y-^-fi. iSfe^ (2) : 




5t(2) 



H 

I 

-CH2-C 



\ 



c=o 

O — CH2"CH2*'CH2~CH3 



1 



5«(7) 
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(B) TM: V'i^:^h^mmLnmi-6iM. is^x^' 

2 0. (A) xmxmmi-6^^>y':^y^/mm^m.mm-imi^^i^\'^Li 

2 1. (A) xmi-*3V>T^-^y7'7^;V*t?i^fifem^i^J-J;«9^«Ji 
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DENSE 



ISO Tnimm 



s^mt^ (%) = 1 - (a/b) X 1 00 



1/2 
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1 1 1— 
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